Companies increasingly recognize that IT plays a significant role in their current and future business strategies, and IT departments increasingly need to justify their role in terms of contributions to business goals. Currently, little experience exists on how to effectively create this missing business-IT link. In 2010, ECOPETROL, a global player in the oil and gas industry, launched an initiative to align their IT activities with their overall business goals. IT is becoming a key information provider for making business-oriented decisions and achieving business success. Consequently, the view of IT is from that of a support organization to that of a value-creating information provider. This article describes how ECOPETROL is utilizing IT services to improve their competitiveness in the marketplace. They are applying the GQM + Strategies ® approach for measurement-based IT-business alignment.
Introduction
IT and software are becoming central drivers for innovation and growth for many organizations, and business success increasingly depends on IT and software-related strategies.
In 2010, ECOPETROL, a global player in the oil and gas industry ranked 12 among the top 50 energy companies according to the PIW ranking [6] , launched an initiative to better align their IT software development activities with their overall business goals. This changed the role of IT software development from a simple service provider to a central information provider to support decision-making at the highest levels of the organization and thus become a tool for achieving business success. The information orientation [13] concept characterizes the change from classical IT service departments to providers of high-quality information. As a consequence, IT software applications have to provide high-quality information. As a result, software development is affected by a lot of implications on how applications should be designed and how they should interact with each other and which architectural patterns should be used in order to enhance information quality and promote effective information usage.
For the implementation of this paradigm shift, it was necessary to link the goals and strategies of the IT department to the overall goals and strategies of ECOPETROL, creating a hierarchy of aligned goals from the top level business goals to the IT project goals making sure that the entire organization is moving in the same direction and demonstrating the value of IT-related activities to the overall organization.
In order to make the goals operational at all levels, it was necessary to establish a measurement system for quantifying the IT contribution and provide a mechanism for monitoring the attainment of goals and the success/failure of the strategies followed.
This article discusses how ECOPETROL is evolving their IT services to improve their competitiveness in the market utilizing the GQM + Strategies ® approach. The GQM + Strategies ® approach supports companies in aligning IT/software-related strategies with business goals across the entire organization through measurement [2] . It is being applied in several organizations in a variety of domains at various levels of depth. This article will briefly sketch the approach and illustrate how it is being utilized by ECOPETROL for creating an alignment model.
Related Work
In the past, a variety of approaches have been developed covering different aspects of linking activities related to IT services and software development to the upper-level goals of an organization and demonstrating their business value [4] . The aim of the GQM + Strategies ® approach applied in this paper is not meant to replace these approaches, but rather to close the existing gaps with respect to the linking of goals, their implementation, and the measurement data needed to evaluate goal attainment. The Business Motivation Model [14] (BMM) describes a model and terminology for defining so-called Ends and Means on different levels of an organization. The GQM + Strategies ® model follows a similar idea, but explicitly links Ends (called "goals" in the GQM + Strategies ® terminology) and Means (called "strategies") on multiple levels by specifying rationales for all linkages.
One issue not explicitly addressed by classical software measurement approaches, such as the Goal Question Metric approach [3] (GQM) or Practical Software and Systems Measurement [16] (PSM), is the connection between the data collected and the organizational goals of the company this data contributes to. GQM + Strategies ® adds the capability to integrate all measurement data with organization-wide goals and strategies, thus demonstrating the business value generated by the collection of these data. It is based upon the GQM approach, but goes beyond it by making various implicit concepts, such as context and assumptions, explicit and formalizing the concept of a goal hierarchy leading to and derived from strategies.
